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A Six-switch Photovoltaic Inverter with Low Leakage Current

ZHANG Jianwen, MA Haixiao,JIAN Jiahong, LIU Yueneng

(College of Artificial Intelligence, College of Automation , Nanjing University of Posts and Telecommunications ,
Nanjing 210023, Jiangsu , China)

Abstract: To eliminate the leakage current of single-phase non-isolated photovoltaic inverter, a six-switch
photovoltaic inverter topology with low leakage current was proposed. The topology consists of a voltage multiplier
circuit, a common ground three-level inverter circuit and a LC output filter circuit. The combination of voltage
multiplier circuit and three-level circuit effectively improves the utilization of DC-link voltage. In addition, the
leakage current could be completely eliminated through the common ground treatment of the DC side and AC side
of the inverter. For the proposed new single-phase non-isolated photovoltaic inverter, a new sine pulse width
modulation (SPWM) scheme and a method for selecting flying capacitors were proposed by analyzing the

operating modal of the circuit topology. A prototype with an output of 100 W was designed, and the correctness of

34

the theoretical analysis was verified by simulation and experiment.

Key words: photovoltaic power generation; single-phase inverter; leakage current; non-isolated; common

ground type; voltage multiplier circuit

UTAER , BEE PR TS Y MIRR A H 4™ H L R
e REVR AN 3B , YEAR A BAE D — Bl i it Y L m]
A REIRE A, il i D RE PR SE AL AN IR
)RR S T Bz —1o BB IR R B BR Bk
R R LA 2 G4 B AN BTN, o ATl Xl
PRI A5 0] S A BOR AR b i R SERY
IS g A A S TR AR L P 2 i) 4 A A
v, USE B AR R (R BB A e fs B
PRFRIR AR 1 A B 2 S BOR G D R A0 FE 3 I 45
—FRINR AT I, AN AR AT R PERE R

A B AR B S RO AR AR F R TR K v 4
AE A AT SE H AR SR, Al B s G IR0 2 2
Hy Tk A OB L TR AR 2 R R T
T I U AR AN U B IR DR ik
P XU, i ] RE S B0 AL A5 1Y) R R, %o
F YNk BRI N —RE IR

o0l A B 2 2 B D DR 3 A 4 4 T HL R T
BRIRRE , © A 7 2 [ N Ak 2 3 X R T T AF
FEl SCHER[314R T —Bhosr 24 HS 41 4b , il i
BUEER R G OR Fit il 2 A FRL 2 I OB R i LA B A HL 1)

HEWE  EFARBEIEE T I H (51777098 ) ;2023 4E [ Z KA BIET N5 H (2023102930287)
EHE B A Ik T (2004—) , Lo, AR, FEWF5 5 7 L 5 H 3£ 50, Email : zhangjw1117@126.com
BEIAES D0 (1980—), I3 1+, @I, = 2058y 100 o B J7 15 B8 4% 30, Email : mahx@njupt.edu.cn

19



B A AES 20265F H 564 F 3

BALE 5 —APRIR SRS T R R B

Z [a] I8 i i, A oMl T s R, BRI T
TEOCARAE , (R4 R A BRI I o i . 3C
FR[T415 T — ol b A F, e R s FEL 978 1) A
GRIE HS GRS AR RS | 38 1 30 JASE ey R fH 52, 52
BRI R A B0 AR AR I D H R
KA H AR A S, IR FE R K, SRR
SEPEREAR . SCHR[1S 48 T — o b 2 53 AR 284
FIEE R, A K L S SR IR A A A,
BB B AR o s, DT T 4 T B T
T, AH I A T I vk B o 5 2% SEBR I
MELLSEBE

X BRAS A SCHR T — AT H O
ANIF IR AS BRI PN o %I PN EE A
PR 3555 g LI 00 0 52 3 e b b B I i LA R
HL 6, 7 50 4T R T R IR A TR R A AR e T
LN EL R R
1 KR RS IF X RiE & B st

2EH)

SCHR AT F IR S T AR AR B 6
ATFRAE 2R A S AL A LA
JEAE B, AR s 1 e . b, U, f e,
S35 G AR FL T PV Y LI S R R R A AR
HLZS 5 Coo M BT FLZS s TR OCAE S, S 5
D, HL2¥ C AL [a] 4 i ff i v B 5 FF A S, ~Su .
P45 DA By KBS HL 25 C 2 R = S HL 5 5 R, M B
HR B 285 FRLZS C AT PR L P S D IR L B

K e
19T 19T T
_| Sll S‘z
=
CH Sw C'== Rl[:l
t

B AR IR /ST SO IR S R b
Fig.1 The six-switch photovoltaic inverter

topology with low leakage current
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Tab.1  Switch status and output SPWM signal voltage
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Fig.2 The operating model of the six-switch photovoltaic

inverter with low leakage current
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Fig.3 Closed-loop PI control schematic diagram
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Fig.6  Simulation waveforms of six-switch photovoltaic

inverter with low leakage current
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with flying capacitor in reference[2]
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